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Abstract  
Carbon nanotube is an important new type of technological material with numerous advantageous 
properties. Carbon nanotube nanocomposites have found success in several material science applications. 
This review actually focused toxicological effects and standards for the use of carbon nanotube 
nanocomposites. Assessments of toxicological properties of inhaled nanomaterials, skin contacted, and 
ingested materials have mentioned their toxicity and safe use is warranted. Investigations have shown that 
the uncertainty of nature, mechanism, and exposure response of carbon nanotube nanocomposites may 
cause adverse effects. Functionalization and modification of nanoparticles must be concentrated for 
advance applications and may prevent oxidative stress and inflammation of organs. 
 
 
 
 
 
 
 
American Journal of Toxicology 
http://www.ivyunion.org/index.php/ajt/ 
  
 
 
Ivy Union Publishing | http: //www.ivyunion.org                         July 19, 2019 | Volume 4, Issue 1 
 
Kausar A. American Journals of Toxicology 2019, 4:1-8                          Page 2 of 8 
 
 
 
1. Introduction 
     Industrial nanomaterials possess exceptional structural, physical, and chemical properties 
[1]. Advancements in nanomaterials and nanotechnology have led to high performance 
applications. Among industrial nanomaterials, carbon nanotube (CNT) is a unique nanocarbon to 
form advance structures. Carbon nanotube can be of different types such as single-walled carbon 
nanotube and multi-walled carbon nanotube. Carbon nanotube has wide range of technical 
applications such as solar cell, supercapacitor, optical devices, and semiconductors [2-5]. 
However, carbon nanotube may cause harmful effects on human body, if used imprecisely [6, 7]. 
The pulmonary exposure to nanotube may injure lungs. Pulmonary inflammation may occur at a 
very small dose. Pulmonary toxicity may involve inflammation, fibrosis, injury, and respiratory 
tumor in lungs. Owing to pulmonary acquaintance, damage to other body organs are susceptible. 
Intravenous injection of carbon nanotube is also very harmful to health and organs. Polymer 
nanocomposite have been developed using nanocarbon nanofillers [8-10]. These nanocomposites 
have enhanced thermal, mechanical, electrical, and other enhanced physical properties. Unlike 
carbon nanotube, the nanocomposite have least toxic effects on human health. In nanomaterials, 
nanotubes have been used in functionalized form or in combination with polymer matrices. Here, 
the toxicity of nanotube nanocomposites have been reviewed in this paper. The effects may be 
particularly studied in relation to pulmonary toxicity, skin, ingestion, and developmental toxicity. 
 
2. Carbon nanotube 
     Since the discovery of carbon nanotube by Ijima in 1991, its structure and properties have 
been immensely focused. Carbon nanotube is a one dimensional carbon nanomaterial. It has 
aspect ratio greater than 1000. Carbon nanotube has high aspect ratio, high strength-to-weight 
ratio, and unusual mechanical properties [11-13]. It also possess distinctive electrical and thermal 
properties. CNT is simply formed by rolling of graphene nanosheet (Fig. 1).  
 
 
Fig. 1  Carbon nanotube 
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The exceptional features render CNT an exceptional nanofiller material in nanocomposite. The 
nanocomposites have amalgamation of outstanding thermal, mechanical, and electronic properties 
[14, 15]. Consequently, nanocomposites have extensive range of applications. 
 
3. Carbon nanotube nanocomposite 
    Incorporation of single-walled or multi-walled carbon nanotube in polymer matrix 
has developed nanocomposite [16-20]. The materials have been fabricated using various 
processing techniques and manufacturing method. Two types of polymer/carbon 
nanotube nanocomposites are known including structural composites and functional 
composites. The polymer/carbon nanotube nanocomposite has light weight, distinctive 
mechanical properties (tensile strength, modulus, stiffness, and compressive strength), 
high thermal stability, thermal conductivity, and electrical conductivity. Matrix materials 
used with carbon nanotube are polyethylene, polystyrene, poly(vinyl alcohol), poly(vinyl 
chloride), poly(methyl methacrylate), and epoxy [21-30]. Fine CNT dispersion in 
polymer nanocomposite may result in superior heat resistance, thermal conductivity, 
electrical conductivity, sensing, electromagnetic absorption, and energy storage 
properties [31-35]. Good dispersion method must scatter low nanotube volume fraction. 
Optimum nanofiller loading may improve the stress transfer and dispersion in the 
matrices [36-40]. Chemically modified nanotube also exhibit improved modulus and 
conductivity compared with the matrix resin. Several methods have been employed for 
purification and functionalization of CNT (Fig. 2). Toxicological effects of CNT can be 
minimized using careful consideration and control of surfactants. 
 
 
Fig. 2  Purification of CNT 
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4. Toxicology effects 
     Primary toxicity of nanotubes has been observed in pulmonary fibrosis and respiratory 
malignancy through inhalation. The bio-persistance of carbon nanotube has caused pulmonary 
toxicity [41-45]. The respirable chemicals have caused pulmonary toxicity, disorder, and fibrosis 
of lungs. Thus, physiological exposure to nanotube may lead to lung disorders. In lungs, there is 
sustained proliferation of epithelial cells. In skin contact, gene expression associated with cell 
proliferation is affected by single-walled nanotube [46]. The occupational skin exposure is similar 
to that of pulmonary infection in humans. The CNT skin exposure may lead to necrosis of human 
skin fibroblasts. Consequently, it may cause the origin of skin diseases, lung cancer, or other 
organ damage [47]. Ingestion or long-term inhalation may also cause serious toxicity effects. 
Studies have shown that CNT may significantly increase the tumor rates. In vitro toxicological 
effects are also significant mean of nanotoxicology, compared with the in vivo influence. 
Polymer/CNT nanocomposite effects may be different than that of the nanotubes 
[48-57].Functional carbon nanotube and designed nanocomposite have least in vivo and in vitro 
toxicity towards living cells (Fig. 3). 
 
 
Fig. 3  Good cytocompatibility of functional carbon nanotube. 
5. Summary 
    Carbon nanotubes have been considered carcinogenic and may cause lung tumors, human 
skin fibroblasts, and other organ damage. Pulmonary toxicity is dominant such as inflammation, 
injury, fibrosis, and tumors. In this review, toxicological effects of carbon nanotube-based 
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nanocomposites have also been assessed. It was observed that the incorporation of nanotube in 
polymers or functionalization of carbon nanotube may lead to trivial toxicity and harmful effects. 
Thus, the use of polymer/carbon nanotube nanocomposites have reduced pulmonary toxicity, skin, 
and organ damage upon exposure to humans.  
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